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Description 

The present invention refers to a method for 
sealing capsules using specially designed hard 
shed capsules, and to said hard shell capsules. 

Hard shell capsules are generally made from 
gelatin or other hydrophylic materials, preferably 
from gelatin using the dip-moulding technique. 
These capsules have cylindrical, telescoplcally join- 
able coaxial cap and body parts, each having a 
side wall, an open end and a closed end, the cap 
and the body being adapted to be mutually joined. 
These capsules generally have some locking 
means. A typical hard shell gelatin capsule for 
example is being locked by a matching contact of 
a circumferential body groove with ridge means 
extending inward from the inner cap wall 

These capsules are preferably used as a con- 
tainer resp, for the exact dosage for substances, 
e.g. pharmaceuticals and are preferably made from 
a pharmaceutical^ acceptable grade of gelatin or 
other substances similar to gelatin in physical and 
chemical properties. 

These capsules have the disadvantage that the 
cap and body parts can be separated and rejoined 
without the opening of the capsule becoming exter- 
nally visible or tamper-evident. 

It has therefore been suggested to seal these 
capsules with a sealing fluid, preferably a mixture 
of alcohol and water by evenly distributing the 
sealing fluid within the overlap of the cap and body 
part of the capsule and leaving this wetted part 
drying at room temperature or applying heat to it. 
Such sealing processes are described in the Eu- 
ropean Patent Applications No. 83 305 331.7 (Pubi. 
No. 116 744) and No. 33 305 330,9 (Pubi. No. 116 
743). These methods described hitherto give 
tamper-proof sealing, especially when heat is ap- 
plied for the sealing process. Under the same 
conditions of application of heat it is possible to 
obtain liquid-proof sealings r but so far the nubmer 
of leaking capsules is too high, especially when the 
capsules are filled with liquids of a low viscosity. 
The requirements as to the liquid-proofness and 
the technique to achieve it are very high taking the 
increasing speed of the filling and controlling ma- » 
chines into account and that the speed of the 
sealing process must equal that of the filling ma- 
chine. 

FFVA-2-204 541 discloses two piece hard shell 
locking capsules. However, the cap and body of 
the capsules disclosed by FR-A-2-204 541 are not 
necessarily maintained in an exactly coaxial rela- 
tionship by the claimed closing arrangement. Such 
prior capsules are prone to leak liquid contents. 

It has now surprisingly been found that using a 
certain new type of capsule gives excellent results 
on sealing with respect to quality and speed of 



sealing; the number of leaking capsules being neg- 
ligible. 

The present invention relates in particular to a 
method for sealing hard gelatin capsules having 

5 coaxial cap and body parts which overlap when 
telescopically joined, by contacting the edge of the 
cap part of the capsule with the sealing liquid so 
that it gets evenly distributed within this overlap- 
ping section, (ii) removing the excess of the sealing 

to liquid from the exposed outside surface so that 
only the overlapping section remains wet and (iii) 
causing the sealing of the capsule within the over- 
lapping section of the capsule body and cap parts 
by leaving the capsule at ambient temperature or 

15 by applying heat to said overlapping section, char- 
acterized in that a capsule is used wherein the cap 
part has on its inner surface wall an annular ridge 
or an arrangement which functions as an annular 
ridge said arrangement being preferably an ar- 

20 rangement of ridge segments and/or protrusions 
and spaced from said ridge or said arrangement 
towards the open end of the cap part there is 
arranged means at a spacing being sufficient to 
hold cap and body in an exactly coaxial position. 

25 The invention also includes a hard gelatin cap- 
sule having cylindrical telescopically joinable co- 
axial cap and body parts each having a side wall, 
an open end and a closed end, the cap and the 
body being adapted to be mutually joined, wherein 

30 the capsule is one wherein the cap part has on its 
inner surface wall an annular ridge or an arrange- 
ment which functions as an annular ridge, char- 
acterized in that the ridge(s) or arrangements) is- 
(are) located at the upper part of the cap near its 

35 closed end within the upper 50 % of the cap length 
calculated to the total length of the cap, and that 
spaced from said ridge or said arrangement to- 
wards the open end of the cap part r there is 
arranged means comprising at least three protru- 

4Q sions at a spacing sufficient to hold the cap and 
body in an exactly coaxial position, said means 
being located within 50 to 95 % of the total cap 
length calculated from the top of the closed end of 
the cap towards its open end, 

45 The closed ends of the cap and body parts 
may be hemispherical, conical, pyramidlcal, flat or 
may have any other form. Preferably they are 
hemispherical, especially for dip-molded capsules. 
The annular ridge of the cap part is preferably 

50 circumferential and may be interrupted. The ar- 
rangement which functions as a ridge may e.g. be 
a number of protrusions or ridge segments which 
are arranged circumferentlally. Such annular ridges 
or arrangements are known. If the cap is long 

55 enough there may be an additional annular ridge or 
arrangement which functions as a ridge. 

The cross-section of the ridge can be a ring 
form or may have the form of a triangle or a 
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polygon. The form, however, is not critical and 
depends on the manufacturing process of the cap 
part. 

The means to hold the cap and body in an 
exactly coaxial position does not follow directly the 
annular ridge described above but is spaced at a 
spacing long enough so as to properly exhibit its 
function. These means can be an annular ridge, 
preferably an arrangement of ridge segments 
and/or protrusions so as to hold cap and body in 
an exactly coaxial position. 

The optimum arrangement has shown to be a 
number of protrusions arranged In an annular ring 
form, preferably in a symmetrical form, preferably 
adjacent protrusions having all the same distance 
from each other The minimum preferred number 
are three protrusions. 

The depth of the protrusions is so dimensioned 
that the open end of the cap part and the open end 
of the body part can be easily joined together; the 
protrusions contacting the outer side wall of the 
body part and generating a slight pressure at the 
point of contact. There are arranged preferably 4, 
5, 6, 7, B P 9 or 10 protrusions, more preferably 6, 7, 
8, 9 or 10 and most preferably 6 or 8. hey may 
have different forms as to the cross-section, diam- 
eter, depth etc. Such forms of protrusions are 
known. Preferably they have all the same form and 
especially the same depth. It is also possible to 
use an annular ridge which is preferably inter- 
rupted. 

As mentioned the distance between the annular 
ridge, which Is situated preferably at the upper part 
of the cap near its closed end and the means to 
hold cap and body in an exactly coaxial position is 
important The means to hold cap and body in the 
coaxial position should not follow directly the ridge 
near the end of the cap. Of course the actual 
length of this distance depends on the size of the 
capsule resp. the cap. 

The annular ridge or the arrangement which 
functions as a ridge is located preferably at the 
upper part of the cap near its closed end r prefer- 
ably within the upper 50% of the cap length, cal- 
culated to the total length of the cap and preferably 
within the upper 33% - 45% of the cap length near 
the closed end, calculated to the total length of the 
cap. 

The means to hold cap and body in an exactly 
coaxial position is located preferably within 50% to 
95% of the cap length, calculated from the top of 
the cap, towards its open end, preferably within 
50% to 85% of the total cap length calculated from 
the top of the closed end of the cap towards its 
open end, preferably within 55 - 80% and prefer- 
ably within 65-75% of the total cap length cal- 
culated from the top of the closed end of the cap 
towards its open end. Within the range of 65 - 75% 



also two protrusions lead to acceptable resutts, 
especially for longer size caps, r.e. longer than 7 
mm, pref. longer than 8 mm. 

The distance between the upper ridge and the 

5 means to hold cap and body in an exactly coaxial 
position is preferably not less than 2 mm prefer- 
ably not less than 2,5 mm. These measures are 
independent of the capsule size and especially 
suitable for the known capsule sizes 000, 00 P 0, 1 , 

vo 2, 3, 4, 5. For larger lengths of the cap the men- 
tioned distances between ridge and the means 
may be also longer, preferably 3-5 mm, and for 
long caps also more than 5 mm depending on the 
length of the cap. 

75 It is also possible to have more than one such 

means to hold cap and body in an exactly coaxial 
position especially If the cap is long enough, for 
example if the cap encloses the greater part of the 
cylindrical body side wall or its whole length. Two 

20 ridges and/or two means may follow each other 
and are preferably situated within the limits given 
above. 

The body part may be smooth, i.e. without 
ridges or grooves. Preferably the body part has on 

25 its outer surface annular grooves or an arrange- 
ment of grooves matching with the ridge means of 
the inner surface of the cap so as to provide a 
substantially distortion-free, full lock between the 
cap and the body. 

30 if the capsule is pre-locked the protrusions 

match preferably with the groove means of the 
body part. The dimensions can easily be chosen 
by a person skilled in the art* 

The annular ridges and grooves may be inter- 

36 rupted in such a way that the spaces between the 
ridge segments act as vents to permit air to escape 
from within the capsule when joined. 

The annular ridge of the cap may be repre- 
sented by a constriction of the diameter of the cap 

40 or may have two slopes with an optional flat sur- 
face in between. The angles of the slopes or of the 
constriction are not critical and limited only by the 
limitation given by the manufacturing process. It 
means for instance that angles which cause an 

45 entrapment of air in the commonly used dipping 
process are to be avoided, which is known to the 
man skilled in the art. 

The same is to be said for the dimensions of 
the protrusions. Different types of protrusions have 

so become known and they are all suitable. Their 
basis can be e.g. oval, round or rectangular. The 
cross-section may have a round form or the form 
of a triangle or a polygon, e,g. two slopes and an 
optional flat surface in between. The angles of the 

55 slopes are not critical and only limited by the 
limitations given by the manufacturing process. 

A further embodiment of the present invention 
is that the body has a reduced diameter of the 
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outer wall in the area of its open end compared to 
the diameter of the rest of the outer wall. This 
reduces the danger of an abutment of the free 
edges of the capsule body and the capsule cap 
when they are telescoped. The dimension of the 
constriction is not critical. Preferably the axial width 
of the recess is about 10 to 20 times as large as its 
depth if the capsule body is produced by the dip- 
molding process. Preferably the contraction of the 
body matches with the closed end of the cap or a 
constriction of the cap to give a tight mechanical 
seal when the capsule is closed. 

A further embodiment of the present invention 
is that the body has no constriction at the end but 
its length is set in such a way so as to match with 
the closed end of the cap or a constriction of the 
cap to give a tight mechanical seal when the cap- 
sule Is closed. 

A further embodiment of the invention is char- 
acterized in that the body closed end has a hemi- 
spheroidal, conical, pyramidal or flat outside sur- 
face and that the cylindrical body side wall is 
totally enclosed within the inner cap side wall when 
the capsule is joined- Preferably the cylindrical 
outer side wall of the body covers practically com- 
pletely the inner cylindrical side wall of the cap. 

Capsules according to the present invention 
can be prepared by the dip molding process from 
gelatin in a manner known per se. It is also possi- 
ble to prepare them from hydrophilic materials like 
gelatin or starch derivatives or mixtures thereof or 
from native starch by injection molding as de- 
scribed in the European Patent Applications Nos. 
83 301 642,1 and 84 300 940.8. Capsules accord- 
ing to the present invention and as described here- 
in are new and are part of the present invention. 
They are preferably made from gelatin by the dip 
molding process or from gelatin or starch by injec- 
tion molding, preferably from gelatin by the dip 
molding process. 

The sealing process is known per se. The 
invention resides as mentioned in the use of the 
above described capsules within this process. It 
was surprisingly found that the capsules of the 
present invention are extremely well suited for 
these liquid sealing processes. Cap and body be- 
ing in an exactly coaxial position means that the 
two rings that appear in the horizontal cross-section 
of the overlapping section of the cap and the body 
have at any height a same and common central 
point whereby deviation from the round form/or 
ovalisation is reduced to a minimum. It is a surpris- 
ing perception that known capsules do not fulfill 
this condition but leave open a free movement 
between cap and body parts even they are co- 
axially joined, thus preventing an exactly coaxial 
position. This is shown in Fig. A. The coaxial posi- 
tion appears to be essential for the present sealing 



process. 

The sealing process according to the present 
invention is essentially carried out (i) by contacting 
the edge of the cap part of the capsule with the 

5 sealing liquid so that it gets evenly distributed 
within this overlapping section, mainly by capillary 
forces, (ii) removing the excess of the sealing liquid 
from the exposed outside surface so that only the 
overlapping section remains wet and (iii) causing 

io the sealing of the capsule within the overlapping 
section of the capsule body and cap parts by 
leaving the capsule at ambient temperature or by 
applying heat to said overlapping section. 

Contacting the edge of the cap part of the 

is capsule with the sealing liquid can be carried out 
by any suitable means, e,g. dipping within the fluid, 
spraying, contacting a solid material impregnated 
or wetted with the sealing fluid. Dipping or spray- 
ing, especially spraying is preferred. 

20 The excess sealing fluid is removed by any 
suitable means such as agitating, vibrating, blowing 
off with air or a combination thereof. Preferred is 
the blowing off with air at ambient temperature, e.g. 
in a fluidized bed. 

25 Causing the sealing of the capsule can be 

achieved simply by leaving the capsule drying at 
ambient temperature. However, the preferred seal- 
ing is carried out at elevated temperature. 

Such elevated temperature is higher then 30* C 

30 pr&ferably 30 - 80 *C, preferably 35 - 70 *C, Most 
preferred is a temperature of 40 - 60' C, The 
temperature may be reached by using convection 
energy e.g. by heating with heated air of the appro- 
priate temperature, i,e, also higher than 30 "C, 

35 resp. of 30 - 80* C, preferably 35 - 70° C and 
preferably 40 - 60° C, e.g. using a fluidized bed or 
any other arrangement which prevents the cap- 
sules from sticking together and provides an even 
distribution of the temperature within the overlap- 

40 ping section of the cap and body part of the 
capsule. 

The temperature and temperature limits of the 
air are not critical. Air of a higher temperature can 
be used in combination with shorter heating times. 

45 Heating can also be carried out using electro mag- 
netic energy such as infra-red waves* By this meth- 
od it is preferred to create the above mentioned 
temperature within the overlapping section of the 
capsule containing the sealing fluid. 

so Water and many organic liquids have been 
described as being suitable sealing fluids. Pre- 
ferred is a water soluble organic fluids containing 
water. Most preferred are aliphatic monohydric al- 
cohols having one to four carbon atoms which may 

55 be substituted by one alkoxy group having one or 
two carbon atoms or mixture thereof containing 2 - 
90% of water, preferably 5 - 70% of water. n % " 
are percent by volume. 
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Preferred monohydric alcohols are n-propanol, 
2-propanol, ethanol and methanol or mixtures 
thereof, most preferred is ethanol resp. a 
ethanoi/water mixture. The alcohol content is pref- 
erably more than 40%, preferably 40 - 95%, most 
preferred is 45 - 93%, 

To reduce the surface tension of the mixture 
resp. to facilitate its even distribution within the 
overlap of the cap and body parts a surface active 
agent may be added. 

The optimum sealing temperature largely de- 
pends on the ratio of the water soluble liquid to the 
water. Taken an ethanol/water mixture it may be 
said that the higher the water content is, the lower 
the sealing temperature can be chosen. An ethanol 
content preferably of below 70%, preferably below 
56% is used at ambient sealing temperature up to 
30° C. However, for an ethanol content of 30 - 85% 
a sealing temperature of 30 - 60 "C and for a 
ethanol content of 65 - 95% a sealing temperature 
of 40 - 70* C will generally be appropriate. 

The higher the temperature trie shorter will be 
the sealing time. The mentioned limits are not 
critical and to be taken as Indication for preferred 
values. It is no problem for the expert to find the 
optimum value of temperature and time for each 
individual case. These limits are especially suitable 
for ethanol/water mixtures. 

The method of the present invention is particu- 
larly suitable to seal capsules containing liquids, 
like organic or mineral oils or liquid pharmaceutical 
preparation although solid or pasty masses may be 
filled into the capsules. Liquid oils and preparations 
of low viscosity may counteract the sealing process 
by leaking out into the overlapping section of cap 
and body part. It is therefore surprising that such 
excellent results are obtained. 

Fig. A shows the non-coaxial arrangement of a 
conventional capsule. 

Fig. 1a, 1b and 1c show a side elevation view of 
preferred capsule shapes. 

Fig. 2 is a side-sectional view (along the 2-2- 
axis of Fig. 1a) of the locking section of a preferred 
embodiment in completely locked form. 

Fig. 3 corresponds to a capsule according to 
Fig. 2, but in pre-locked form. 

Fig. 4 is a side-sectional view of the principle 
of a body part with a diameter restriction at the 
open end. 

Fig. 5 shows a side elevation view of an em- 
bodiment of the present Invention wherein the cap 
covers completely the cylindrical wall of the body, 
the body having a spherical end. 

Fig. 6 is a side-sectional view of Fig 5. 

Fig. 7 shows a side elevation view of an em- 
bodiment of the present invention differing from 
Fig, 5 resp. Fig. 6 by having two annular ring 
systems. 



Fig. 8 is a side-sectional view of Fig. 7. 
Fig. 9 shows a side elevation of a further 
embodiment, analogous to Fig, 5, having, air vents, 
6 protrusions and a "flat" end of the body. 

5 Fig. 1 0 shows a side-sectional view of Fig. 9, 

Fig. 11 shows a side elevation view of a further 
embodiment of the present invention. Fig. 12 
shows the side-sectional view of Fig. 1 1 . 

The capsules 10 shown in Fig. 1a), 1b) and 1c) 

10 have a cap part 11 and a body part 12, both being 
closed at the ends 13 resp. 14, The cap 11 has a 
circumferential ridge 15, which may be interrupted 
by air vents. The cap has an open end and be- 
tween this open end and the ridge 15, there are 

75 four (Fig. 1a), six (Fig, 1b) or eight (Fig. 1c) protru- 
sions 24. The protrusions 24 need not necessarily 
all have the same form. The details of the cap 1 1 
with the outer wall 17 and the Inner wall 16 are 
shown in Fig. 2 and Fig, 3. The inner wall 16 of the 

20 cap shows a ridge 19 corresponding to the restric- 
tion 15 shown on the outer wall. The ridge 19 has 
an angular cross-section, shown on the inner wall 
with the bevels 20 and 21 meeting at the apex 22. 
The closed end 13 is preferably rounded or 

25 hemispherical but the shape is not critical. If de- 
sired , the cap end can have other shapes. The 
inner cap wall 16 proceeding from trie open end 18 
to the line 23 t which is the shoulder line, has a 
slight narrowing diametral taper of the order of 0.01 

30 cm per cm exclusive of ridge 19 and indent means 
24. 

In Figure 2 trie cap and body parts are shown 
in the fully locked position whereas in Figure 3 the 
cap and body parts are shown in partly closed or 

as pre-locked position with the open end of the body 
advanced towards the leading bevel 20 of the ridge 
19. The body has a groove 19a which matches the 
ridge 19. Groove 19a has a leading bevel 20a and 
a trailing bevel 21a which join at apex 22a. In 

40 Figure 2, as indicated, the cap and body have been 
pressed together from the partly closed pre-locked 
or semi-locked position into the fully closed, locked 
position. Here the contrictlon at the end of the body 
matches with the cap to give a tight mechanical 

45 seal. In the locked position ridge 19 and body 
groove 19a are in a matching fit or mechanical fit 
as distinguished from a friction fit, with their re- 
spective bevels and apexes in close conformity. In 
this position the open body end has advanced into 

so the cap to a point near or preferably just beyond 
tine shoulder line 23. The body like the cap is 
tapered in trie same degree and in the direction 
from its open end to its closed end. The body 
taper and the body dimensions in relation to the 

66 taper and dimensions of the cap also are such as 
to provide a relatively distortion-free fit in trie pre- 
locked position shown In Figure 3; the fit between 
adjacent wall surfaces of the cap and body ad- 
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vantageously permits the passage of air. The pre- 
locked fit in the area of the indent 24 is preferably 
a mechanical fit as distinguished from a friction fit 
so that it is substantially distortion-free. 

This construction provides for increased pas^ 
sage means or air vent means 25 so as to permit 
the escape of compressed air contained within the 
capsule occasioned, for example, by the sudden 
joining of the body and cap parts into locked posi- 
tion. Thus, the release of air advantageously avoids 
any tendency of the cap and body to reopen after 
filling. 

Capsules according to the present invention 
can be used as containers resp. for the exact 
dosage for food stuffs pharmaceuticals, chemicals, 
dyestuffs, spices, fertilizing combinations, seeds, 
cosmetics and agricultural products and matrices 
of various shapes and sizes for food-stuffs, phar- 
maceuticals, chemicals, dyestuffs, spices, fertilizing 
combinations, seeds, cosmetics and agricultural 
products in any useful form such as powder or 
liquids. Special forms such as microdispersions 
within the matrix and released from it through dis- 
integration and/or dissolution and/or bioerrosion 
and/or diffusion resulting in a controlled release 
delivery system for the enclosed substance, and 
medical and surgery products, formed from the 
compositions or the foams thereof can also be 
filled into capsules of the present invention. 



Example 1 

10,000 gelatin capsules size 2, of the form as 
shown in Fig. 1b, natural transparent, were auto- 
matically filled with each 0.320 g of peanut oil 
(French Codex grade) and closed, at a rate of 
11,000 capsules per hour. These capsules were 
directly introduced in a random manner into the 
spraying station where they were contacted with a 
mixture of 55% of pharmaceutical grade ethanol 
and 45% of demineralized water (% by volume of 
total solution), during about 1 second. The excess 
of the mixture was drained off by means of a 
compressed air blast at 20* C, Immediately there- 
after, the capsules were continuously fed into a 
fluidized bed dryer where they were first dryed 
further with air at ambient temperature for 3 min- 
utes and then sealed by means of an air flow of a 
temperature of 46 'C during 3 minutes. The cap- 
sules were then discharged from the apparatus. 
The obtained capsules were completely sealed and 
effectively liquid proof. 



Example 2 

Example 1 was analogously repeated with 



gelatin capsules of size 3 according to Fig. 5, filled 
with a vitamin E preparation, using an ethanol/water 
mixture of 90:10 and a sealing temperature of 
60 *C during 4 minutes. The capsules were per- 
s fectly liquid-proof, 



Example 3 

w Example 1 was analogously repeated using 
white opaque capsules containing 2% of titanium 
dioxid by weight. An ethanol/water mixture of 75:25 
and a sealing temperature of 55 °C during 3 min- 
utes. Excellent liquid-proofness was obtained. 

16 

Example 4 

Example 2 was analogously repeated using an 
20 ethanol/water mixture of 40:60 and a sealing tem- 
perature of 30 a C during 10 minutes. Excellent liq- 
uid proofless was obtained. 

Excellent results were also obtained with other 
sizes filled with solid or pasty masses and other 
25 sealing temperatures and sealing times. 



Claims 

30 

1. Method for sealing hard gelatin capsules hav- 
ing coaxial cap and body parts which overlap 
when telescopically joined, by contacting the 
edge 

35 of the cap part of the capsule with the sealing 

liquid so that it gets evenly distributed within 
this overlapping section, (ii) removing the ex- 
cess of tiie sealing liquid from the exposed 
outside surface so that only the overlapping 

40 section remains wet and (lil) causing the seal- 

ing of the capsule within the overlapping sec- 
tion of the capsule body and cap parts by 
leaving the capsule at ambient temperature or 
by applying heat to said overlapping section, 

45 characterized in that a capsule is used wherein 

the cap part has on its inner surface wall an 
annular ridge or an arrangement which func- 
tions as an annular ridge said arrangement 
being preferably an arrangement of ridge seg- 

60 ments and/or protrusions and spaced from said 

ridge or said arrangement towards the open 
end of the cap part there is arranged means at 
a spacing being sufficient to hold cap and 
body in an exactly coaxial position. 

55 

2. Method according to claim 1 , wherein the an- 
nular ridge of the cap part is an circumferential 
ridge which optionally is interrupted. 
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3- Method according to claim 1 , wherein the an- 
nular ridge of the cap part is an arrangement 
of circumferentially arranged ridge segments 
or protrusions. 

4- Method according to any of the claims 1-3, 
wherein the cap part has an additional annular 
ridge or an additional arrangement of ridge 
segements and/or protrusions. 

5- Method according to any of the claims 1-4, 
wherein the ridge(s) is(are) located at the up- 
per part of the cap bar its closed end within 
the upper 50% of the cap length calculated to 
the total length of the cap. 

6- Method according to any of the claims 1-5, 
wherein the means to hold cap and body in an 
exactly coaxial position is represented by a 
minimum of three protrusions, preferably in a 
symmetrical arrangement, preferably adjacent 
protrusions having all the same distance from 
each other, 

7- Method according to claim 6, wherein as said 
means are arranged 4, 5, 6, 7, 8, 9 or 10 
protrusions, preferably 6, 7, 8, 9 or 10, prefer- 
ably 6 or 8 protrusions, preferably in a sym- 
metrical arrangement, preferably all protrusions 
having the same form and preferably adjacent 
protrusions having all the same distance from 
each other. 

& Method according to any one of claims 1-5, 
wherein said means is an annular ridge which 
is preferably interrupted. 

9, Method according to any one of the claims 1- 

8, wherein there are two means to hold cap 
and body in an exactly coaxial position. 

10- Method according to any one of the claims 1- 

9, wherein the means to hold cap and body in 
an exactly coaxial position is located within 50 
- 95% preferably within 50-85%, preferably 
within 55-80% and preferably within 65-75% of 
the total cap length, calculated from the top of 
the closed end of the cap towards its open 
end. 

11- Method according to claim 10, wherein there 
are two protrusions within a range of 65 - 75% 
of the total cap length, calculated from the top 
of the closed end of the cap towards its open 
end. 

12- Method according to any one of the claims I'- 
ll, wherein the body part has a smooth out- 
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side surface. 

13. Method according to any one of the claims 1- 
12, wherein the body part has on its outer 

s surface annular grooves or an arrangement of 

grooves matching with the ridge means of the 
inner surface of the cap so as to provide a 
substantially distortion-free, full lock between 
the cap and the body. 

10 

14. Method according to any one of the claims 1- 
13 s wherein the annular ridges and grooves are 
interrupted in such a way that the spaces 
between the ridge segments act as vents to 

75 permit air to escape from within the capsule 

when joined. 

16. Method according to any one of the claims 1- 

14, wherein the annular ridge of the cap is a 
20 constriction of the diameter of the cap. 

16. Method according to any one of the claims 1- 

15, wherein the annular ridge has two slopes 
and an optional flat surface in between. 

25 

17. Method according to any one of the claims 1- 

16, wherein the protrusions have an oval 
round or rectangular basis and in the cross- 
section show two slopes and an optional flat 

30 surface in between. 

18. Method according to any one of the claims 1- 

17, wherein the body has a reduced diameter 
of the outer wall in the area of its open end 

35 compared to the diameter of the rest of the 

outer wall. 

19- Method according to claim 18, wherein the 
constriction of the body matches with the 
40 closed end of the cap or a constriction of the 

cap to give a tight mechanical seal when the 
capsule is closed. 

20. Method according to any one of the claims 1- 
45 17, wherein the length Of the body is set to 

match with the closed end of the cap or a 
constriction of the cap to give a tight mechani- 
cal seal when the capsule is closed. 

50 21- Method according to any one of the claims 1- 

20, wherein the cylindrical body side wall is 
totally enclosed within the inner cap side wall 
when the capsule is joined. 

55 22. Method according to any one of the claims 1- 

21, sealing gelatin capsules which are made 
by the dip molding process. 
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23. Method according to any one of the claims 1- 
21 r sealing capsules made from gelatin or 
starch derivatives or mixtures thereof or from 
native starch by injection molding, 

24. Method according to any one of the claims 1- 
22, wherein the wall of the cap and/or the body 
part represent a foam. 

25. Method according to any one of the claims 1- 

24 sealing capsules containing food stuffs 
pharmaceuticals, chemicals, dyestuffs, spices, 
fertilizing combinations, seeds, cosmetics and 
agricultural products as powder, paste or liq- 
uid. 

26. Method according to any one of the claims 1- 

25 containing a liquid. 

27. Method according to claim 26, wherein the 
contacting the edge of the cap part of the 
capsule with the sealing liquid is by dipping 
within the fluid, spraying, contacting a solid 
material impregnated or wetted with the seal- 
ing fluid, preferably by dipping or spraying, 
especially by spraying. 

2&. Method according to any one of the claims 26 
and 27, wherein the excess sealing fluid is 
removed by agitating, vibrating, blowing off 
with air or a combination thereof, preferably by 
blowing off with air at ambient temperature, 
preferably in a fluidized bed. 

29. Method according to any one of the claims 27 
and 28, wherein sealing is carried out at am- 
bient temperature. 

30. Method according to any one of the claims 27 
and 28, wherein sealing is carried out at a 
temperature of higher than 30* C, preferably at 
30 - 80" C r preferably at 35 - 70* C and prefer- 
ably at 40 - 60* a 

31. Method according to any one of the claims 27 

- 29, wherein sealing is carried out in a fluidiz- 
ed bed with heated air. 

32. Method according to any one of the claims 27 
■ 28, wherein sealing is carried out with electro 
magnetic energy preferably with infra-red 
waves. 

33. Method according to any one of the claims 27 

- 32, wherein the sealing fluid is a water solu- 
ble organic liquid containing water. 

34. Method according to any one of the claims 27 



- 33, wherein the sealing fluid is an aliphatic 
monohydric alcohol having one to four carbon 
atoms which may be substituted by one alkoxy 
group having one or two carbon atoms or 

s mixture thereof containing 2 - 90% of water, 

preferably 5 - 70% of water. 

35. Method according to any one of the claims 27 

- 34, wherein the sealing liquid is an 
w ethanol/water mixture. 

36. Method according to claim 35, wherein the 
sealing fluid contains more than 40% or 
ethanol, more preferably 40 - 95%, most pre- 

75 f erred 45 - 83%. 

37. Capsules sealed according to any one of the 
claims 1 - 36, 

20 3& A hard gelatin capsule the capsule having cy- 
lindrical telescopically joinable coaxial cap and 
body parts each having a side wall, an open 
end and a closed end, the cap and the body 
being adapted to be mutually joined r wherein 

26 the capsule is one wherein the cap part has on 

its inner surface wall an annular ridge or an 
arrangement which functions as an annular 
ridge r characterized in that the ridge{s) or 
arrangements) is(are) located at the upper part 

30 of the cap near its closed end within the upper 

50% of the cap length calculated to the total 
length of the cap, and that spaced from said 
ridge or said arrangement towards the open 
end of the cap part, there is arranged means 

35 comprising at least three protrusions at a spac- 

ing sufficient to hold the cap and body in an 
exactly coaxial position, said means being lo- 
cated within 50 to 95% of the total cap length 
calculated from the top of the closed end of 

40 the cap towards its open end. 

39. A hard gelatin capsule according to claim 38, 
wherein spaced towards the open end of the 
cap part there is arranged means in the form 
46 of 4, 5, 6, 7, 8, 9 or 10 protrusions. 



Revendlcations 

so 1. Precede de fermeture de gelules en gelatine 
dure, comportant des parties de couvercle at 
de corps coaxiales qui se recouvrant quand 
elles sont assemblies par embottement, qui 
consists a mettre en contact le bord de la 

55 partie de couvercle de la gilule avec le liquide 
d'6tanch£it£ de fagon qu'il soit uniformement 
rSparti k Tint^rieur de cette zone de recouvre- 
merit, (ii) h dliminer I'exces du liquide d'Stan- 
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ch£it£ se trouvant sur fa surface exterieure 
exposes, de fagon que seule la zone de recou- 
vrement rests humide, et (iii) k provoquer 
retancheite de la gelule & I'interieur de la zone 
de recouvrement des parties de corps et de 
couvercle, en laissant la gelule a la temperatu- 
re ambianie ou en appiiquant de la chaleur a 
ladite zone de recouvrement, caract£ris£ en ce 
qu r on utilise une gelule dont la partie de cou- 
vercle comporte, sur sa paroi de surface inte- 
rleure, une nervure annulaire ou un agence- 
ment jouant le r6le d'une nervure annulaire, 
cet agencement etant de preference un agen- 
cement constitue de segments de nervure 
et/ou de saillies, et en ce qu'a distance de 
ladite nervure ou dudit agencement, vers I'ex- 
tremite ouverte de la partie de couvercle et de 
corps, sent disposes des moyens sous un 
espacement suffisant pour maintenir le couver- 
cle et le corps dans une position exactemerrt 
coaxiale. 

2. Precede selon la revendication 1, dans lequel 
la nervure annulaire de la partie de couvercle 
est une nervure peripherique facultativement 
interrompue. 

3. Precede selon la revendication 1, dans lequel 
la nervure annulaire de la partie de couvercle 
est un agencement de segments de nervure 
ou de saillies disposes de maniere peripheri- 
que. 

4- Procede selon Tune quelconque des revendi- 
cations 1 a 3, dans lequel la partie de couver- 
cle comporte une nervure annulaire supple- 
mental ou un agencement supplemental de 
segments de nervure et/ou de saillies, 

5. Precede selon Tune quelconque des revendi- 
cations 1 a 4 r dans lequel la ou les nervure(s) 
sont srtuees k la partre sup^rfeure du couver- 
cle, au voisinage de son extremits fermee, 
dans les 50% superieurs de la longueur du 
couvercle, le pourcentage etant calcule par 
rapport a la longueur totale du couvercle. 

6. Proced^ selon Tune quelconque des revendi- 
catlons 1 & 5, dans lequel les moyens permet- 
tant de maintenir le couvercle et le corps en 
position rigoureusement coaxiale sont consti- 
tu£s par au moins trois saillies, de preference 
selon un agencement symetrique, de preferen- 
ce des saillies adjacentes equidlstantes les 
unes des autres. 

7. Procede selon la revendication 6, dans lequel 
lesdits moyens sont constitues de 4, 5, 6, 7, 8, 



9 ou 10 saillies, de preference 6, 7, 8, 9 ou 10, 
en particulier 6 ou 8 saillies, de preference 
selon une disposition symetrique, toutes les 
saillies ayant de preference la meme forme, et 
5 les saillies de preference adjacentes etant tou- 

tes equidistantes les unes des autres. 

a Procede selon Tune quelconque des revendi- 
cations 1 a 5, dans lequel lesdits moyens sont 
10 une nervure annulaire, de preference interrom- 

pue. 

9. Procede selon Tune quelconque des revendi- 
cations 1 a 8, dans lequel il y a deux moyens 

15 permettant de maintenir le couvercle et le 

corps en position rigoureusement coaxiale. 

10. Procede selon Tune quelconque des revendt- 
cations 1 h 9, dans lequel les moyens permet- 

20 tant de maintenir le couvercle et le corps en 

position rigoureusement coaxiale sont situes k 
une distance comprise entre 50 et 95%, de 
preference entre 50 et 85%, en particulier en- 
tre 55 et 80% et tout specialement entre 65 et 

as 75% de la longueur totale du couvercle, les 

pourcentages etant calcuies & partir du som- 
met de I'extremit^ fermee du couvercle vers 
son extremite ouverte. 

30 11. Precede selon la revendication 10, dans lequel 
il y a deux saillies situees entre 65 et 75% de 
[a longueur totale du couvercle, les pourcenta- 
ges etant calcuies & partir du sommet de Pex~ 
tremite fermee du couvercle, vers son extremi- 

35 te ouverte. 

12. Procede selon Tune quelconque des revendi- 
cations 1 a 11, dans lequel la partie de corps 
present© une surface exterieure lisse. 

40 

1a Procede selon Tune quelconque des revendi- 
catrons 1 a 12, dans lequel fa partie de corps 
presente sur sa surface exterieure des rainures 
annulaires ou un agencement de rainures en 
45 correspondence de forme avec les moyens de 

nervure de la surface interieure du couvercle, 
de fagon k assurer un verrouillage complet, 
pratiquement sans distorsion, entre le couver- 
cle et le corps. 

50 

14. ProcedS selon Tune quelconque des revendi- 
cations 1 a 13, dans lequel les nervures annu- 
laires et les rainures sont interrompues de 
fagon que les espaces entre les segments de 
55 nervure jouent le rSle d'events pour permettre 

a Tair de s'echapper de Tinterieur de la gelule 
quand elle est assemble. 
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15. Proc£de selon Tune quelconque des revendi- 
cations 1 k 14, dans lequel la nervure annulai- 
re du couvercle est un etranglement du diame- 
tre de ce dernier. 

16- ProcSde selon Tune quelconque des revendi- 
cations 1 & 15, dans lequel la nervure annulai- 
re comporte deux pentes et, entre elles, une 
6ventuelfe surface plane. 

17. ProoSdS seion Tune quelconque des revendi- 
cations 1 k 16, dans lequel les saillies ont une 
base ovale, circulate ou rectangulaire et pre- 
sentent en section transversals deux pentes et, 
entre ces dernferes, une eventuelie surface 
plane. 

18. ProcSdS selon Tune quelconque des revendi- 
cations 1 k 17, dans lequet le corps presente 
un diam&tre neduit de sa paroi exterleure dans 
la zone de son extremity ouverte, par com pa- 
raison au diametre du reste de la paroi ext£- 
rieure. 

19. Proced£ selon la revendlcation 18, dans lequel 
I'etranglement du corps est en correspondence 
de forme avec rextr£mif£ fermee du couvercle 
ou avec un etranglement de ce dernier, pour 
assurer un joint d^tanchSite mecanique quand 
la gdluie est fermee, 

20. Procedfi selon Tune quelconque des revendi- 
cations 1 a 17, dans lequel la longueur du 
corps est ajustee de fagon a correspondre k 
rextremite fermee du couvercle ou d'un etran- 
glement du couvercle de fagon a assurer un 
joint d T Stancheite mecanique quand la gelule 
est fermee. 

21. Proc€dS selon Tune quelconque des revendi- 
cations 1 k 20, dans lequel la paroi laterale du 
corps cylindrique est entierement enferm£e 
dans la paroi laterale irrt£rieure du couvercle 
quand la gelule est assemble. 

22. Proc£d6 selon Tune quelconque des revendi- 
cations 1 & 21, qui consiste k Rancher des 
g^lules de gelatine obtenues par moulage au 
trempe. 

23. Procede selon Tune quelconque des revendi- 
catlons 1 k 21, qui consiste k 6tancher des 
gelules obtenues k partir de gelatine ou de 
derives de Tamidon ou de leurs melanges, ou 
d'amidon naiJf, par moulage par injection. 

24. Procede selon Tune quelconque des revendi- 
cations 1 a 22, dans lequel la parol de la partie 



de couvercle et/ou de corps constitue une 
mousse. 

25. Proc6d£ selon Tune quelconque des revendi- 
5 cations 1 a 24, consistent a etancher des gelu- 
les contenant des produits allmentaires, des 
produits pharmaceutiques, des produits chimi- 
ques, des colorants, des epices, des combinai- 
sons fertilisantes, des semences, des cosmeti- 

io ques et des produits agricoles sous forme de 

poudre, de pate ou de liquide. 

26. Proo6d3 selon Tune quelconque des revendi- 
cations 1 a 25, pour contenir un liquide. 

15 

27. Proc£d£ selon la revendication 26, dans lequel 
la mise en contact du bord de la partie de 
couvercle de la gelule avec le liquide d^tan- 
ch^ite s'effectue par immersion dans le fluide, 

20 pulverisation, mise en contact avec un mate- 

rial! solide impr^gne ou mouille du fluide 
d'etanch^it^ de preference au tremp£ ou par 
pulverisation, en particulier par pulverisation. 

25 2a Proc6d£ selon Tune quelconque des revendi- 
cations 26 et 27, dans lequel le fluide d'etan- 
cheite en exc&s est enleve par agitation, vibra- 
tion, soufflage k Tair ou une combinaison de 
ces" techniques, de preference par soufflage k 

30 Tair a temperature ambiante, en particulier 

dans un lit fluidis£. 

29- Procede seion Tune quelconque des revendi- 
cations 27 et 28, dans lequel l'etanch£it£ est 
35 mise en oeuvre k temperature ambiante. 

30. Procede selon Tune quelconque des revendi- 
cations 27 et 28, dans lequel Tetancheite est 
mise en oeuvre a une temperature superieure 

40 k 30 °C, de preference de 30 k 80 °C, en 

particulier de 35 a 70 *C et tout specialement 
de 40 k 60° C. 

31. Procede selon Tune quelconque des revendi- 
46 cations 27 a 29, dans lequel Tetancheite est 

mise en oeuvre dans un lit fluidise a Taide 
d'air chauffS. 

32. Proc4d£ selon Tune quelconque des revendi- 
50 cations 27 et 28, dans lequel l'etanch£it£ est 

mise en oeuvre avec une energie electroma- 
gnStique, de preference un rayonnement infra- 
rouge, 

66 33* Proced4 selon Tune quelconque des revendi- 
cations 27 a 32, dans lequel le fluide d'Stan- 
cheit# est un liquide organique aqueux soluble 
dans 1'eau et contenant de I'eau. 
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34, Proc£d6 selon Tune quelconque des revendi- 
cations 27 a 33, dans lequel Ee fluide d'itan- 
cheite est un mono-aicool aliphatique compor- 
tant de 1 a 4 atomes de carbone pouvant §tre 
substltues par un groupe alkoxy ayant 1 ou 2 5 
atomes de carbone, on leurs melanges conte- 
nant 2 k 90% d'eau, de preference de 5 Si 
70% d'eau. 

35. Procede selon l T une quelconque des revendi- w 
cations 27 a 34, dans lequel le liquide d'Stan- 
cheit£ est un melange d'4thanol et d'eau. 

36, ProoSde selon la revendication 35, dans lequel 
le fluide d'£tancheite contient plus de 40% is 
d'£thanol, de pr£fSrence 40 a 95% et tout 
specialement 45 a 83%. 

37. Gelules rendues etanches selon Tune quelcon- 
que des revendicatlons 1 Si 36- so 

3a Line g£lule en gelatine dure comportant des 
parties de couvercle et de corps coaxiales, 
cylindriques, pouvant §tre embofaees de fac.on 
telescopique, chacune d'elles comportant une 25 



paroi laterale, une extremite ouverte et une 
extrGmit£ fermee, le couvercle et le corps £tant 
susceptibles d'Stre assembles Tun & I'autre, la 
gglule etant une g^lule dans laqueJle la partie 
de couvercle comporte sur sa paroi inteneure 
une nervure annulaire ou un agencement 
jouant le r6le d'une nervure annulaire, caracte- 
risee en ce que la ou fes nervure(s), ou le ou 
les agencement(s) est(sont) situe(s) & la partie 
superieure du couvercle, au voisinage de son 
extremite fermee, dans Jes 50% superleurs de 
la longueur du couvercle r calculee par rapport 
a la longueur totale de ce dernier, et en ce 
que, a une certaine distance de Jadite nervure 
ou dudit agencement, vers rextremit£ ouvertu- 
re du couvercle, il est prevu des moyens com- 
prenant au moins trois saillies, k une distance 
suffisante pour maintenir le couvercle et le 
corps en position rigoureusement coaxiale, les- 
dits moyens 6tant situes S une distance com- 
prise entre 50 et 90% de la longueur totale du 
couvercle r ce pourcentage etant cafcule a par- 
iJr du sommet de TextrSmite fermSe du cou- 
vercle, vers son extremity ouverte. 

39. Une gelule en gelatine dure selon la revendica- 
tion 38, dans laquelle & distance, vers I'extre- 
mit£ ouverte de la partie de couvercle, sont 
disposes des moyens sous Ea forme de 4, 5 F 6, 
7 t 8, 9 ou 10 saillies. 



AnsprUche 



1* Verfahren zum Versiegeln harter Gelatinekap- 
seln mrt koaxialen Kappen- und Korperteilen, 
welche bei teleskopischem ZusammenfGgen 
Oberlappen, durch Kontaktieren der Kante des 
Kappenteils der Kapsel mit der Versiegeiungs- 
fltissigkeit, sodaJ3 sie innerhalb dieses uberlap- 
penden Abschnitts gleichmSBig verteilt wird, (ii) 
Entfemen des Oberschusses der Versiege- 
lungsfiGssigkeit von der freiliegenden AujSenfla- 
che, soda£ nur der Uberlappende Abschnitt 
benetzt bleibt, und (iii). Bewtrken des Versie- 
gelns der Kapsel innerhalb des Oberiappenden 
Abschnitts der KapselkSrper- und -kappenteile 
durch Verweilenlassen der Kapsel in Umge- 
bungstemperatur oder durch Aufbringen von 
Hitze auf den uberlappenden Abschniit, da- 
durch gekennzeichnet, da/3 eine Kapsel ver- 
* wendet wird, deren Kappenteil auf seiner In- 
nenwandflSche eine ringformige Rlppe oder 
eine wie eine ringformige Rippe wirkende An- 
ordnung aufweist, welche Anordnung vorzugs- 
weise eine Anordnung von Rippensegmenten 
und/oder VorwSlbungen ist, und mit Abstand 
von der Rippe Oder Anordnung, in Richtung 
des offenen Endes des Kappenteils, ein Mittel 
in einem Abstand angeordnet ist, welches aus- 
reicht, Kappe und Korper in einer genau koa- 
xialen Position zu halten. 

30 

2. Verfahren nach Anspruch 1, worin die ringfor- 
mige Rippe des Kappenteils eine Rippe in 
Umfangsrichtung ist, welche gegebenenfalls 
unterbrochen ist. 

35 

3. Verfahren nach Anspruch 1 , worin die ringfor- 
mige Rippe des Kappenteils eine Anordnung 
von in Umfangsrichtung angeordneten Rippen- 
segmenten oder VorwSlbungen ist. 

40 

4- Verfariren nach irgendeinem der AnsprUche 1 
bis 3, worin der Kappenteil eine zusStzliche 
ringformige Rippe oder eine zusatzliche An- 
ordnung von Rippensegmenten und/ oder Vor- 

45 wtffbungen aufweist, 

5- Verfariren nach irgendeinem der Ansprfjche 1 
bis 4, worin sich die Rippe(n) im oberen Teii 
der Kappe, nahe ihrem geschlossenen Ends, 

50 innerhalb der oberen 50 % der KappenlSnge, 
auf die GesamtlSnge der Kappe bezogen be- 
rechnet, befindet(n). 

6. Verfahren nach irgendeinem der Anspruche 1 
55 bis 5, worin das die Kappe und den Korper in 

einer genau koaxialen Position haltende Mittel 
durch mindestens drei VorwQIbungen, vorzugs- 
weise in symmetrischer Anord- 
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nung.reprasentiert ist, wobei vorzugsweise be- 
nachbarte VorwBIbungen alle den gleichen Ab- 
stand voneinander haben, 

7. Verfahren nach Anspruch 6, worin als diese 
Mittel 4, 5, 6. 7, 8, 9 oder 10 Vorwdlbungen, 
vorzugsweise 8, 7, 8, 9 oder 10, vorzugsweise 
6 oder 8 VorwBIbungen, vorzugsweise In einer 
symmetrischen Anordnung, angeordnet sind, 
wobei vorzugsweise alle Vorwolbungen die 
gleiche Form haben, und vorzugsweise be- 
nachbarte Vorwolbungen alle den gleichen Afo- 
stand voneinander aufweisen, 

& Verfahren nach irgendeinem der AnsprQche 1 
bis 5, worin das Mittel erne ringformige Rippe 
ist, welche vorzugsweise unterbrochen ist, 

9- Verfahren nach irgendeinem der AnsprQche 1 
bis 8, worin zwei Mittel vorgesehen sind, um 
Kappe und Korper in einer genau koaxialen 
Position zu halten, 

10. Verfahren nach irgendeinem der Anspruche 1 
bis 9, worin das zum Halten von Kappe und 
Korper in genau koaxiaier Position dienende 
Mittel innerhalb von 50 bis 95%, vorzugsweise 
innerhaib von 50 bis 85%, vorzugsweise inner- 
halb von 55 bis 80%, und vorzugsweise inner- 
halb von 65 bis 75 % der KappengesamtlSnge, 
von der Spitze des geschlossenen Endes der 
Kappe in Richtung ihres offenen Endes be- 
rechnet, liegt, 

11- Verfahren nach Anspruch 10, worm zwei Vor- 
wolbungen innerhalb eines Bereichs von 65 
bis 75 % der Kappengesamtlange, von der 
Spitze des geschlossenen Endes der Kappe in 
Richtung ihres offenen Endes berechnet, vor- 
gesehen sind. 

12. Verfahren nach irgendeinem der AnsprQche 1 
bis 11, worin der Korperteil eine glatte AuBen- 
f ISche aufweist 

13. Verfahren nach irgendeinem der Anspruche 1 
bis 12, worin der Kfirperteil auf seiner Aufien- 
flSche ringformige Nuten oder erne Anordnung 
von Nuten r welche mit den Rippenmitteln der 
InnenflSche der Kappe zusammenpassen, um 
eine im wesentlfchen verzenrungsfreie vollkom- 
mene Verriegelung zwischen der Kappe und 
dem Korper vorzusehen, aufweist. 

14- Verfahren nach irgendeinem der AnsprOche 1 
bis 13, worin die ringformigen Rippen und 
Nuten so unterbrochen sind, dafl die Zwi- 
schenrSume zwischen den Rippensegmenten 



als EntluftungsSffnungen dienen.um belm 2u» 
sammenftigen Luff aus dem Innern der Kapsel 
entweichen zu lassen. 

5 15. Verfahren nach irgendeinem der Anspruche 1 
bis 14, worin die ringformige Rippe der Kappe 
eine EinschnOrung des Kappendurchmessers 
ist. 

w 16. Verfahren nach irgendeinem der AnsprOche 1 
bis 15, worin die ringfGrmrge Rippe zwei 
Schr&gen und gegebenenfalls eine ebene Ha- 
che dazwischen aufweist. 

75 17. Verfahren nach irgendeinem der AnsprUche 1 
bis 16, worin die Vorwolbungen eine ovale, 
runde oder rechteckige Basis haben und im 
Querschnitt zwei SchrSgen und gegebenenfalls 
eine ebene Flache dazwischen zeigen. 

20 

18. Verfahren nach irgendeinem der Ansprtiche 1 
bis 17, worin der K5rper im Bereich seines 
offenen Endes einen verktlrzten Durchmesser 
der Aui3enwand, verglichen mit dem Durch- 

25 tnesser der restlichen Auflenwand, aufweist. 

19. Verfahren nach Anspruch 18, worm die Ein- 
schnOrung des KSrpers mit dem geschlosse- 
nen Ende der Kappe Oder einer Einschnurung 

30 der Kappe zusammenpafft, um eine dichte me- 

chanische Versiegeiung zu ergeben, wenn die 
Kapsel geschlossen ist. 

20. Verfahren nach irgendeinem der Ansprtiche 1 
35 bis 17, worin die Lange des Korpers so festge- 

setzt ist, dafl sie mit dem geschlossenen Ende 
der Kappe oder einer Einschntirung der Kappe 
zusammenpafit, um eine dichte mechanische 
Versiegeiung zu ergeben, wenn die Kapsel ge- 
40 schiossen ist. 

21- Verfahren nach irgendeinem der AnsprQche 1 
bis 20, worin die zylindrische Kftrperseiten- 
wand vollkommen innerhalb der tnneren Kap- 

45 selseitenwand eingschlossen ist, wenn die 

Kapsel zusammengefugt ist. 

22- Verfahren nach irgendeinem der Anspruche 1 
bis 21 zur Versiegeiung von Gelatinekapseln, 

so welche mittels des TauchguBverfahrens herge- 

stellt werden. 

2a. Verfahren nach irgendeinem der AnsprUche 1 
bis 21 zur Versiegeiung von aus Gelatine Oder 
55 StSrkederivaten Oder Mischungen derselben 

oder aus natilrlicher Starke durch SprrtzguB 
hergestellten Kapseln. 
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24. Verfahren nach irgendeinem der Ansprtiche 1 
bis 22, worin die Wand des Kappen- und/oder 
des Korperteils einen Schaum reprSsentiert. 

25. Verfahren nach irgendeinem der AnsprUche 1 
bis 24 zur Versiegelung von Kapseln, welche 
Lebensmittel, Pharmazeutika, Chemikalien, 
Farbstoffe, GewOrze, DUngemrttelkombinatio- 
nen, Samen, Kosmetika und landwirtschaftliche 
Produkte ais Pulver, Paste Oder Flussigkeit 
entftalten, 

26. Verfahren nach irgendeinem der AnsprUche 1 
bis 25 umfassend eine FIGssigkeii 

27. Verfahren nach Anspruch 26, worin das Kon- 
taktieren der Kante des Kappenteils der Kapsel 
mit der VersiegelungsflGssigkeit durch Eintau- 
chen in das Fluid, Spruhen, Kontaktieren ©ines 
mit dem Versiegelungsfluid imprSgnierten Oder 
benetzten festen Materials, vorzugsweise 
durch Eintauchen oder SprOhen, insbesondere 
durch Spruhen, erfblgt. 

28. Verfahren nach irgendeinem der Ansprtiche 26 
und 27, worin das UberschOssige Versiege* 
lungsfluid durch SchGttein, Schwingen, Abbla- 
sen mit Luft Oder einer Kombin^tion davon, 
vorzugsweise durch Abblasen mit Loft bei Um- 
gebungstemperatur, vorzugsweise in einem 
Wirbelbett entfernt wird, 

29. Verfahren nach irgendeinem der AnsprQche 27 
und 28, worin das Versiegein bei Umgebungs- 
temperatur durchgefOhrt wtrd. 

30l Verfahren nach irgendeinem der Ansprtiche 27 
und 28, worin das Versiegein bei einer Tempe- 
ratur, welche hoher als 30* C ist, vorzugsweise 
bei 30 bis 80° C, vorzugsweise bei 35 bis 
70* C, und vorzugsweise bei 40 bis 60 C 
durchgefOhrt wird, 

31. Verfahren nach irgendeinem der Ansprtiche 27 
bis 29, worin das Versiegein in einem Wirbel- 
bett mit erhltzter Luft durchgefOhrt wird. 

32. Verfahren nach irgendeinem der Anspruche 27 
bis 28, worin das Versiegein mit elektromagne- 
tischer Energie, vorzugsweise mit Infrarotwel- 
len durchgefOhrt wird. 

33. Verfahren nach irgendeinem der AnsprOche 27 
bis 32, worin das Versiegelungsfluid eine was- 
serldsliche organische Flussigkeit, welche 
Wasser enrthSIt, ist. 

34* Verfahren nach irgendeinem der AnsprGche 27 



bis 33, worin das Versiegelungsfluid ein alipha- 
tischer einwertiger Aikohol mit einem bis vier 
Kohlensioffatomen, welche durch eine Alkoxy- 
gruppe mit einem oder zwei Kohlenstoffatomen 
6 Oder einer Mischung davon substituiert sein 

konnen, welcher 2 bis 90% Wasser, vorzugs- 
weise 5 bis 70 % Wasser enth&lt, ist. 

35- Verfahren nach irgendeinem der Anspruche 27 
10 bis 34, worin das Versiegeiungsffuid eine 
Ethanol/Wasser-Mischung ist 

36. Verfahren nach Anspruch 35, worin das Versie- 
gelungsfluid mehr als 40 % Ethanoi, vorzugs- 

15 weise 40 bis 35%, insbesondere 45 bis 33%, 

enthalt 

37. Kapseln, welche nach irgendeinem der An- 
sprUche 1 bis 36 versiegelt sind. 

20 

3a Harte Geiatinekapsel, welche Kapsel zylindri- 
sche teleskopisch zusammenfUgbare koaxiaie 
Kappen- und Korperteile aufweist, welche je- 
weils eine Seitenwand t ein offenes Ende und 

25 ein geschlossenes Ende haben, wobei die 

Kappe und der KQrper zur wechseiseitigen 
Verbindung geformt sind r worin die Kapsel so 
gestaftet ist, daiJ der Kappenteil auf seiner 
Innenwandflache eine ringformige Rippe Oder 

so eine wie eine ringformige Rippe wirkende An- 
ordnung aufweist, dadurch gekennzeichnet, 
daB die Rippe(n) oder Anordnung(en) am obe- 
ren Teil der Kappe, nahe ihrem geschlossenen 
Ende, innerhalb der oberen 50 % der Kappen- 

36 lange, auf die Gesamtlange der Kappe bezo- 

gen berechnet, liegt(gen), und daB mit Abstand 
von der Rippe oder der Anordnungjn Richtung 
des offenen Endes des Kappenteils, ein zumin- 
dest drei in Abst&nden angeordnete Vorwol- 

40 bungen umfassendes Mittel, welches ausreicht, 

die Kappe und den K6rper in einer genau 
koaxialen Position zu halten, angeordnet ist, 
weiches Mittel innerhalb von 50 bis 95% der 
Kappengesamtiange, berechnet von der Spitze 

45 des geschlossenen Endes der Kappe, in Rich- 

tung ihres offenen Endes, liegt 

39. Harte GeEatinekapsel nach Anspruch 38, worin 
in Richtung des offenen Endes des Kappent- 
50 eils ein Mtttel in Form von 4, 5, 6, 7, 8, 9 oder 

10 Vorwolbungen in Abstanden angeordnet ist. 
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